This note describes a technique developed for rapid preparation of specific and brilliant conjugates for direct staining of rickettsial agents in yolk-sac, tick, and vertebrate tissues.
Comprehensive reviews of the fluorescentantibody technique (2, 3) and its application in the study of viral and rickettsial infections have been published (6) (7) (8) . A variety of conjugation procedures are in use, but most of these require time-consuming dialysis after fractionation of serum globulins with ammonium sulfate and again after conjugation.
In recent years several modifications to speed preparation of conjugates have been developed. Adequate coupling of fluorescein isothiocyanate (FITC) and protein occurred after 30 min at 25 C and pH 9.5 (9) instead of the usual overnight conjugation at 4 C. Additional modifications facilitating conjugation included the use of "Sephadex" (Pharmacia, Uppsala, Sweden) to quickly remove hydrolyzed or free dye and alkaline carbonate buffer and to equilibrate the labeled protein with a substitute buffer at pH 7.2 to 7.3 (4, 11) and the use of diethylaminoethyl (DEAE) column chromatography to purify serum immunoglobulin (Ig)G (10) . Recently, The and Feltkamp (12, 13) ) and centrifuged in a horizontal head at 450 X g for 10 min. The residues in the upper cups were then washed with 5.0 ml of cold 0.01 M phosphate buffer, pH 6.5, and centrifuged as above. The eluates collected in the lower cup were pooled and mixed with a second 0.5 g (dry weight) of DEAE-Sephadex, A-50, Cl-form, and the slurry was treated as before. The final pooled eluates then had a volume of approximately 24.5 ml.
A 5-ml amount of 0.5 M bicarbonate buffer, pH 9.0, and a freshly prepared solution of 1 mg of FITC in 0.1 ml of cold acetone were added to the ice-cold, pooled eluate. After stirring for 5 Reaction of such conjugates with the appropriate rickettsia uniformly has produced brilliantly stained rickettsial cells. If loss of antibody titer due to dilution can be ill-afforded, the two 5.0-ml phosphate buffer washes can be omitted thus reducing the final dilution from about 1:4 to about 1:2.4.
It is true that different sera may possess different concentrations of IgG. This however is not really relevant to the subject under discussion, namely a new rapid technique for conjugation of IgG with FITC. The serum protein content may be adusted to any desired concentration before conjugation depending on the requirements of the operator, but this would have to be done regardless of the method of IgG isolation and conjugation.
Immunoelectrophoretic patterns of conjugates prepared as described showed traces of serum proteins other than IgG (Fig. 1) . However, such proteins did not affect staining activity of the conjugate. Immunoelectrophoretically pure IgG globulin conjugates could be obtained if the antiserum was left in contact with the DEAESephadex overnight as described by Baumstark VOL. 3, 1971 et al. (1) . Such conjugates, however, were not superior to those described above in specificity or intensity of staining.
Agglutinin titrations of final conjugates indicated a loss of about 50% of the original activity in the starting material.
Nonspecific background staining of infected yolk-sac, vertebrate, and tick tissues by unabsorbed conjugates was generally slight and could readily be removed by absorption with yolk-sac powder. This powder was superior to acetone powders made from mouse liver or tick tissues for this purpose.
The described technique did not remove proteins of hemolysis from the sera. Hemolyzed sera were fractionated with 50% saturated (NH4)2SO4 and then dialyzed with M/15 phosphate-buffered saline, pH 7.35, or desalted on a Sephadex column, before conjugation.
This simple, time-saving technique for labeling IgG with FITC has led to preparation of highly specific conjugates against a variety of rickettsial agents including Rickettsia rickettsi, R. conori, R. prowazeki, R. typhi, R. canada and Coxiella burneti. Figure 2 and 3 illustrate staining of C. burneti and R. canada in infected yolk-sac and tunica vaginalis tissue, respectively. LITERATURE CITED
